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A concise English translation of Japanese Patent 
Application Laid-open No- Hex 11-103288 

[Embodiments of the Invention] 

(First Embodiment) Fig. 1 is a block diagram 
illustrating a structure of an optical 
transmitter/receiver apparatus according to a first 
embodiment of the present invention- In the optical 
transmitter/receiver apparatus shown in Fig. 1, an optical 
transmitter device 101 and an optical receiver device 102 
are connected to be optically transmittable via an optical 
fiber 140 . The optical transmitter device 101 is provided 
with a light source 110 , an external optical modulation 
portion 120, an optical filter portion 130 , and an antenna 
portion 190; and the optical receiver device 102 is 
provided with an electro-optic converter portion 150- 
Figs- 2 (a-1) to (d-1) schematically show spectra of 
signals at essential portions (a-1) to (d-1) of the optical 
transmitter /receiver apparatus shown in Fig* 1. 
[0036] Hereinafter, an operation of the optical 

transmitter/receiver apparatus shown in Fig* 1 will be 
described with referring to Figs. 1 and 2. In the optical 
transmitter device 101. a signal (hereinafter, referred 
to as a modulated electrical signal "S^d") obtained by 
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having an electrical sub-carrier SC of a constant frequency 
H f 0 " amplitude -modulated by a baseband signal S B b to be 
transmitted at a frequency f i is wirelessly transmitted 
from the outside. The antenna portion 190 receives this 
modulated electrical signal S mod , and outputs it to the 
external optical modulation portion 120 . Now, assume that 
a current waveform of this baseband signal S BB is I(t). 
Further, assume that this amplitude modulation is 
performed at a degree of modulation "md" - A voltage 
waveform Vd(t) of this modulated electrical signal S m0d is 
represented by formula (1) below. 

V d ( t ) = ( 1 +m d I (t)) cos (oo t) ... ( 1 ) 

wherein co 0 =2:rcf 0 . Further, when D(t) is substituted 
for (1+md I(t)), the above formula (1) is expressed by 
formula (2) below. 

V d (t) =D (t) cos (oot) ... (2) 

[0037] The light source 110 is typically composed of 
a semiconductor laser. This light source oscillates 
non-modulation light at a constant optical frequency n v n 
as shown in Fig* 2 (a-1) , and outputs the oscillated light 
as a main carrier MC. The external optical modulation 
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portion 120 has a Mach-Zehnder type structure, for example . 
The main carrier MC inputted from the light source 110 is 
amplitude-modulated by the modulated electrical signal S mo<i 
inputted from the antenna portion 190, and the thus 
doubly-modulated optical signal (hereinafter, referred to 
as doubly-modulated optical signal "OS^oa" ) is generated - 
More specifically, at first, the Mach-Zehnder type 
external opt ical modulat ion port ion 120 divides the 
inputted main carrier MC into two branches. One of the 
branches of the main carrier MC is optical -phase -modulated 
by the inputted modulated electrical signal S^*- This 
optical -phase -modulated main carrier MC is multiplexed 
with the other one of the branches of the main carrier w 
thereby generating the above mentioned doubly-modulated 
optical signal OS^a- An amplitude change of the 
doubly-modulated optical signal OSamod uniquely 
corresponds to that of the modulated electrical signal S mod - 
An optical spectrum thereof has a component of the main 
carrier MC at a center frequency "v". Further, the above 
optical spectrum has a component of side bands (an upper 
band wave and a lower band wave at a position (only ±f0 
is shown) of an integer multiple of the optical frequency 
f 0 from the optical frequency "v" - The occupying frequency 
bandwidth of this double-sided wave component depends upon 
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the above frequency f*. 

[ 0038 ] Nest , an electric field intensity waveform E ( t ) 
of this doubly-modulated optical signal OS^od is expressed 
in a mathematical formula. Assume that a minimum value 
of a difference in input voltage is Vp when the amplitude 
of the doubly-modulated optical signal OS^d outputted 
from the external optical modulation portion 120 is 0 and 
maximal. Further, assume that a phase difference between 
the main carrier MC multiplexed in the external optical 
modulation portion 120 and the phase modulated main carrier 
wave MC are set top/2. In accordance with this assumption, 
the doubly-modulated optical signal OS*™* is represented 
by formula (3) below. 
[Formula 1] 

E(t) = — {cos(2jrvf) + cos(2jrvr)cos((jJ-sin(2jm)sin(5 1 )} 
2 

= — { cos(2jrvr ) - cos(kD (r) cos(o> 0 r )sin {lirvt ) (3) 
2 

-sin(H)(f) cos(a; 0 f ))cos(2^vf )} 


wherein k = ji/2Vjt, and 8 X is represented by formula 
(4) below. 
[Formula 2] 

s _ * D(t)cos{co 0 t) ) it (4) 
1 2 V K 2 


_ 4 _ 
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For example, assuming that the baseband signal Sbb 
is a sine wave, and a current waveform thereof is 
represented by I(t) » cos (a* t) (coi = 2jr f x ), 8 X is 
represented by formula (5) below. When formula (5) below 
is used, the above formula (3) can be developed as shown 
in formula (6) below. 
[Formula 3] 

S t =k{l + m d CQs(cu i t))cos(co 0 t) + y (5) 

[Formula 4] 

E(t) a— COS(27TVfJ 

2 

-— cos(A:(l + mc0s[&it))co$[a>tf))cas{2jn*) (6) 
-— sin(£(l + m cos^r ))cos(a> 0 r ))cos(2>rvr) 

In the above formula (6), considering the optical 
frequency "v" and up to a linear term of the "v", "fx", 
andf 0 , finally, the electric field intensity waveform E(t) 
of the doubly-modulated optical signal OS^a is 
represented by formula (7) below. 
[Formula 5] 
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wherein J 0 is a O-order Bessel function, and Ji is 
a linear Bessel function. 


explained above is inputted to the optical filter portion 
130 . The passing bandwidth of the optical filter portion 
130 is set such that only the component of the upper band 
wave or the component of the lower band wave can be 
extracted from the components of the doubly-modulated 
optical signal OS^* shown in Fig. 2 (b-1). For example, 
when the passing band width of the optical filter portion 
130 is set in the vicinity of the optical frequency v+f 0 
(refer to a portion enclosed by the dotted line in Fig. 
2 (b-1) ) , only the component of the upper band wave passes 
through the optical filter portion 130 as an optical signal 
OS , The optical spectrum of this optical signal OS has 
only a component similar to the above upper band wave, as 
shown in Fig. 2 (c-1), and is included in an optical 
frequency band width in the vicinity of the optical 
frequency of v+f 0 - 


E(t) = — cos(2^rvf) 



(7) 


[0039] 


The doubly-modulated optical signal OSdmoa as 
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[0040] An electric field wavelength Ef (t) of this 

optical signal OS is represented by formula (8) below. In 
addition, when formula (8) below is consolidated, formula 
(9) below is obtained - 
[Formula 6] 



[Formula 7] 

E f (t) « K cos(a> + co 0 )t(l - m 1 cos w x t ) (9) 


In the above formulas (8) and (9), g>=2jcv, and in the 
above formula (9) , m' is represented by formula (10) below, 
and K is represented by formula (11) below. 
[Formula 8] 



(10) 


[Formula 9] 
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[0041] The optical signal OS explained with referring 

to the above formulas and Fig. 2(c-l) is outputted from 
the optical filter portion 130 to the optical fiber 140- 
The outputted signal is transmitted by the optical fiber 
140, and the transmitted signal enters an electro-optic 
conversion portion 150 of the optical receiver device 102. 
In this manner, the optical signal OS is transmitted to 
a remote site. This electro-optic conversion portion 150 
performs electro-optic conversion of the entered optical 
signal OS, and outputs an electrical signal- Referring 
to Fig. 2(c-l), this optical signal OS is found to be 
equivalent to the carrier of the optical frequency v+f 0 
being amplitude -modulated by the baseband signal S BB 
(=cos2jtfit) which is information to be transmitted. 
Therefore, a current waveform Ipd (t) of an electrical 
signal outputted by the electro -optic conversion portion 
150 is represented by formula (12) below . 
[Formula 10] 

IpAO^H^^cosco.tf (12) 
= J pd (l - 2m' COS m x t + m 2 cos 2 (O x t) 

wherein r\ is conversion efficiency of the 
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electro-optic conversion portion 150, and "Ipd" is a direct 
current component. As is evident with referring to 
formula (12) above, when only a component of q x (a component 
of the frequency f i) is extracted from the output electrical 
signal of the electro-optic conversion portion 150, an 
amplitude modulation component possessed by the optical 
signal OS, namely, the current waveform I(t) of the 
baseband signal Sbb, is directly obtained, as shown in Fig. 
2(d-l). Extraction of only the component of cal can be 
readily achieved by connecting a band-path filter at a rear 
stage of the electro-optic conversion portion 150. As 
described above, it is sufficient if the electro-optic 
conversion portion 150 has a frequency characteristic of 
the frequency f x band. Wide bandwidth properties are not 
required like normal sub-carrier optical transmission. 
[0042] In the foregoing description, the baseband 
signal S BB was assumed as I(t )=cos(coit ) , namely, as a 
one-channel signal from the sake of simplicity of 
explanation. However, even if the baseband signal S BB is 
a multi-channel signal, namely, even if it is represented 
as I(t)=cos (QitJ+cosfcoz t )+..., the signal can be 
demodulated in this optical transmitter/receiver 
apparatus, like the one-channel signal. When the baseband 
signal S BB is digital information, in particular, a 
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component of the sub-carrier SC of the modulated electrical 
signal is subjected to digital amplitude modulation 
called ASK { Amplitude Shift Keying ) or On Off Keying . This 
enables this optical transmitter/receiver apparatus to 
optically transmit high-quality information. 
[0043] When the sub-carrier (SC) is subjected to 
double- sided band wave modulation with the baseband signal 
S„b (=I(t)) of digital information, a voltage waveform 
Vd( t ) of the modulated electrical signal S rao a is represented 
by formula (13) below. 
[Formula 11] 


At this time, the electric field intensity waveform 
E(t) of the doubly-modulated optical signal OS^d 
outputted from the external optical modulation portion 120 
is obtained by formula (14) below. 
[Formula 12] 


V d (r) = Z>(f)cos(a»^) - m rf I(r)cos(<y„f ) 


(13) 


E(t) = y (cos(atf ) - J 0 (k)sm[cat)) 
+ — Jj (k) cos(g> + Q) Q )t + — 



(14) 
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The doubly-modulated optical signal OS^a 
represented by formula (14) above passes through the 
optical filter portion 130. and is optically transmitted 
as an optical signal OS through the optical fiber 140. 
Thereafter, the transmitted signal is incident to the 
electro-optic conversion portion 150. The electro-optic 
conversion portion 150, as described above, performs 
electro-optic conversion of the entered optical signal OS, 
and outputs an electrical signal. The current waveform 
ipd(t) of the electrical signal is represented by formula 
(15) below. 
[Formula 13] 


in the above formula ( 15 ) , krad I ( t ) « 1 . In the case 
of double- sided band wave modulation, as is evident from 
formula (15) above, an output current waveform of the 
electro-optic conversion portion 150 is obtained as a 
modulated signal . From the above formula ( 15 ) , it is found 
that Ipd(t) is subjected to a quadratic change in response 
to a linear change of I(t) . By employing M-ASK (multiple 



(15) 
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ASK modulation system), therefore, a threshold interval 
of Ipd(t) is doubled in decibels, in comparison with that 
of i(t). It is found that the optical signal OS becomes 
strong against noise which may emerge over an optical 
transmission channel (an optical fiber) . 
[0044] Although a phase difference between the main 

carrier MC multiplexed in the external optical modulation 
portion 120 and the phase modulated main carrier was 
assumed to be rc/2, the same advantageous result is 
basically obtained even except for the case in which the 
phase difference is Jt/2. Further, even when an electric 
field absorption type external optical modulator or the 
like is used in place of a Mach-Zehnder type external 
optical modulator, the same advantageous result is 
obtained. As explained above, in this optical 
transmitter /receiver apparatus, an electrical signal with 
a high frequency of millimeter-wave band is optically 
transmitted by optical signal processing, and further, 
optical signal processing is performed for this optical 
signal. In this manner, it is possible to dispense with 
need for high frequency electrical parts (a 
millimeter-wave band down -converter or a demodulator) , the 
electrical parts having been indispensable to a 
conventional optical transmitter/receiver apparatus . 
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Further, there is no need for delicate high-frequency parts 
to be handled with care, such as a waveguide or a semi-rigid 
cable. This makes it possible to significantly downsize 
the optical transmitter/receiver apparatus. 
[0045] The main carrier is subjected to external 
optical modulation by an electrical signal with a high 
frequency of a millimeter -wave band. Hence, in the 
optical spectrum shown in Fig. 2 (b-1), an optical 
frequency interval between the main carrier component and 
the side band component becomes wider (corresponding to 
the millimeter-wave band), so that the optical filter 
portion 130 can extract only the side band component 
precisely by the currently used technique. In the first 
embodiment, the external optical modulation portion 120 
was designed to optically modulate the main carrier MC by 
a modulated electrical signal S^a of a millimeter-wave band 
so as to provide the substantial technical effect. 
However, even if the external optical modulation portion 
120 performs optical modulation by a modulated electrical 
signal S m0(1 of other frequency bands . the optical receiver 
device 102 can modulate a baseband signal S BB without the 
need for electrical parts (a down -converter or a 
demodulator) . Namely, the optical transmitter /receiver 
apparatus according to the first embodiment is applicable 
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to a wider frequency band width, but not limited to the 
millimeter -wave band. 

[0046] The optical transmitter/receiver apparatus 

according to the first embodiment employed an external 
optical modulation system because, considering the 
frequency response characteristics of the light source 110, 
it is difficult to perform direct optical modulation by 
the modulated electrical signal S raod which is a 
millimeter -wave band. As long as the modulated electrical 
signal S»oa is substantially not greater than the micro-wave 
band, however, the light source 110 is directly driven by 
the modulated electrical signal S mod regardless of the above 
frequency response characteristics so that the intensity 
of the output light of the light source 110 can be directly 
modulated. Namely, this optical transmitter /receiver 
apparatus may employ a direct optical modulation system . 
The optical transmitter/receiver apparatus according to 
the first embodiment was designed such that the optical 
filter portion 130 of the optical transmitter device 101 
extracted only an optical signal OS from a doubly- modulated 
signal OS^ od and outputted it to the optical fiber 140. 
However, the optical transmitter device 102 maybe equipped 
with the optical filter portion 130. In this case, the 
optical transmitter device 101 directly outputs to the 
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optical fiber 140 the doubly-modulated optical signal 
OSamad generated at the external optical modulation portion 
120, Having extracted only the optical signal OS from the 
doubly-modulated optical signal OS^a entered through the 
optical fiber 140 by the optical filter portion 130 at the 
preceding stage, the optical receiver device 102 performs 
electro-optical conversion of the extracted optical signal 
OS by the electro-optic conversion portion 150 at the 
subsequent stage . 
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i ^«3taeiii»d* bAtitstiz m^mytm ^zmm^ 

3S 1 3 Xfl 1 4 je:|B*<Z53taiS«Se«o 20 

im^m 2 o ] ytmmmm tnM2 ^gfisig 

^ffl^^A^Snsfsaii-^^WSCfS-^T?, fl9E*— K 

tuia^^^^bA^^n^l^^(-^<5^T^- 
Kp^Sn, a*M«ai»K:H5t-*-**JH«E»IBHi-Tf 50 


WBBspl 1-103288 

5 

■T5^~ Kn 5/ 

^fflJ^bA^J^tuseaii-^^flftft-^T. fufE^-K 
a y^^aa^bA^StLSMIE^e— Kn ^ 

^3t«»«lftbxm*«-?-«rW^i-S*««3E*Wi:> 
«fffi*m««*«fB^feA*$tuS«*«*Sr^*< fct> 

2#sa-rs#K»*. 

S: ffl ^3 i" 5 {S^ili® 7 -< * §P £ , 
^1BBJ»iS«^*Wbfc«-9-Sra*-r5i««iia^-< 

m&m 2 2 ] %Sfli3sii t *a«§fitt * assess »r 
asa* e> a* * tt s * 1 ss^p* srfitBawii- ^ 

?K *W*«#S:^bUi*i-S^ffl*3CW«Pi:. 
2*«3&^A**ixS!S2«iaEW3fei:Sr, SflSe»#« 

S9iB**«»d^A**tbS3te«**»ttbTa*i-5 

< 5WIE5tfS#*:3te«ft**bT»b*xS«»«-»^«i 
^#«ft«#T-ffirE9J*a6«S:*Wbfe«#*ffl*i-S 

^»^e>A**nsea6i--<#«»fs-§-c Mia^i* 

A* ^^^^ 1 r i J: 


-4- 


7 

ffl1E3te«**ift*fB^?>A*SttS«««-i-Sr^Jte< it 

T?«rlE9J«iS * b 7Hf # £ tti*-*- 5 iff J£iiiB 7 4 

13, 1 4, &0*2 0 — 2 3 0)\,*1Ttifr\Ztdte<D>}£m& 

7, 13, 1 4, ^2 0- 2 3<DV^f tl^l-Ef ^ 
[0 0 0 1] 

[0 0 0 2] 

[0003] £i\ jBio*a&5«ss«^o^rawi- 

-5o iS^, Sl^itlSXtePHS (Personal Handyphone S 
ystem) *W«Mftf— if* # AS Kit*: bT^5 0 


(5) ^SUB^F 11-103288 

fdfe, £ 9— «fl5^ffljS*OflJffl^«4W*iXT*3l9. fit 
|S30GHz- 300GHzCD^ yg^^JLfcW 

[0 0 0 4] b^b&^?>, a^Sir/i^^A^rig/B 

HbTfi, "Microwave and millimeter-wave f 

iber optic technologies for subcarrier transmissio 
n systems" (Hi royo Ogawa, IEICE Transactions on Com 
munications, Vol. E76-B, No. 9, pp1078-1090, Septem 
ber, 1993 ) MP b < *LTt^5 0 ^<D^7*^3 

[ooos] H i 7 r±. AfflW*JB i #«aflr 

40 m&m»m niot, i72ot ^{ix.rv^ 
811101 ^MLTiisii^, ^/c, 

ffll 5 0 t 1 7 10 ^:ttff|«|S 1 7 2 0 
*S««K1 0 2Sr*«br«yiW»l-K«*tuS 0 fc^f 

«fi8«r, o^«9, mf&mi&mt>>b#wm^ t ferns tiz> 

fS#lft»W^.^IBi-5.«*S:^bTV>S 0 r^®l*^ 


9 

3Ewfi-§-smod -efeSo w<Dttaagw«-^s B od fl * 

0 i^as3taEHffii 2 otcA^snso 

a6jRMCt^fc^ffl53t«««l 2 0{cA^£*l6o ^« 
MiSi 2 Ofl ^jFP3t»S3EWSrffot, A^J^tt 

mod ^=fri-sss<z>3E>fb{-S<3^rswu> ^tii^o 

T^f-^-OSmod ^#btlSo «MWl2 0^b 

3t^T>r^l 4 Q\Zm$ft£th& ^^IffOSraod fl 

* OMT^ 7 7^^140+ too, 3teS«§fi 

«i o 2<o*«ftacift»i 5 o^A*t*ti5o -<z>#« 

«3C»api 5 011 *««3E*£fi 1 oT, AltSih/fc* 

m~rz>o mmmm&n nioit i s o 

si 7 i o^bA**tbfc*wHjK»iffoa:««#(=ix 

[0 0 0 6] }k^, ^-*'^K«#£#fiaH-5»2 

»2ro*iSS«»«o««^i-^n5/^igT?fc5o 

1 8ic^v^r, $2«{tsiii xMmnni s i 

8B1 5 0t?:It5 o *r«l*i, *8§UMb» 1 810^ 
Il l0i:«MgIl0l«U £fc3fe«ft3E 
»»15 0ttftS«»il0 2«ri«tSo r<D|g2#; 

l o 2 — b&m-t-'****—*'^ KW-^-SbbH 

3feMiEib£i$ 1 8 1 OtcH xs<^ Wf-^-SBB^A^ 
£tiZ> 0 XffimWim 8 1 0(1 JtMl 1 0*:ffi»U 

[0007] b^uft^p,^ a 1 7 

i s oxt^HjftftaemsBi 7ion s y$tf%(omm$i 

35 1 7 2 0^i£^^^^tT^^V> o Ufc^or, 


(6) WW^Pl 1-103288 

10 

70 [0 0 0 8] 

[*Wasfl«febJ;5^SR)B] ±3fibfcJ;5^, ®2 

(mi smm) fi ^^/Mim^- 
£ 0 »i*assf936« (mi 7#jh> n mmm 

5 *SSBISfi:o ^ T fl £ ia if tfc W S^tv^ft^o 

K«Sr«jBT?#So 0^19, 01 8«ll 1 O^^m 
;*i*ixS3te«#i:, mi 7o*«*3EWffli 2 O^btU 

30 <Dmft5>mwt<vytMi ioH^t«OT, 3K*ai 

[0 0 0 9]ftfc\ *H4#W^5, 5 9 6, 4 3 6-^-tC 

^0 0 T^iMHIf ItM^ti^o 

^{B^Bfl #««>3lfiiSfSifi« 1 0 1 t«*ffiTffi»L 

TV>£ 0 0^<9, *pw*a6«l6« 1 0 1 t-$3V>TffiV> 

as« f***^ Bj»ai« ^v^f>ntv^ 0 b a* 
50 *tt±T^v^^c3e»i-s3^^ *»:«5*e*os m 


-6- 


77 

sbb (Df&ft&mmfr^jEmzto *> m-rzt&xz s t ^ 
[0010] *tim^ **w^iwfi, 

fi£l§fr-rs;i<h-cfeSo **wco<te<z>B»ii, 
^xmmcyttemx^ z>ytm%m mm^^i- s ^tx 

<fo So 

[0 0 1 1 ] 

^^^/u^ffl^PjA^SttS**-©-^**** 

mi$ t < t t>-$/vx~& v , *s«is«tt*ii»* 

ic^L^ci^«T^PX(D|ibVN®^p p p^^i:^6o 
h "CUt/SiT S C t «rfB £ fc5 o 

[0 0 12] 12 <£>^®(*, % 1 (D^ffi^^T, ~S 

*W**^J:?). ^ffU'-^bA^StbS^JRaijK 
^ffl^e>A**ttSfijSi"-<#«ft«#TfiB3EIB 

*nfcBjjB2Sift-efi«aeBi-r5^>&< 1 1> i o<d^s^ 

So 

[0013] »3<z>hb«u &2<ojaffifc::i8v*-t, 


(7) WHW 11-103288 

12 

[0 0 14] »4<Z>SffiH, «3^B(C*5V^T, 

70 A^^ttsBjasaissrfisaEH-rsrirJct?). xns 

SJ: 5 t-^So 

[ooi5]S5 (Dmmn, % 3 co^stc^^r, &m 

s 0 JiiBjBsrosB^ittfi, ftm&iammnm&mtz 
mm&temxzz> 0 

[0016] me (ommn, ytmimmm t yt&mmm t 
20 . *mfcm^micmm£titcftm&mmwixh<>x, eas 

^#«*«*^3EW$tbfc9J»S«36S^SlJ^bA** 

fi3EWaj^e>A**nS-««H3t«^3t^^^ h7 

\c±Mft&RTfTM&m(Df&ft$:^A,X& *) . -fi^H 
8B)&^A**tt5z:K3EH3t«-9-o*^b, -UJBWSX 

tiS*ff-^^m 1 *«#Xt^»2 3te«#^»«LTffl* 

JSi 3te»tt«3&^A*S4x-5SB2*« 

TtH*i-S»2 3t«*«lftffli:, BFf^^^KPir% » 
2*««*»»35*e>A^SHSttffiffl«#^*9«[Srtft 

tlT^S^ ^^r^ir-rSo ±IBJB 6 0>®ffiic .fctU*. 

Xtb S giJKS^S * m Mfc L Kflfi-e*0 1 cd Ji L v ^S^giS 
p^pSr^i: Loo, fffi#tc^o{£^^ hT^^S^^So 

50 »^jE»^a«|RrtB**«-i|-SrUi*t?#So 
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13 

[0 0 17] l7.CO»t *Mgl^SlM2 

rile**. SblJi, 
* 2 3teS^3S«3&^e3l*ttr< 5*2 

±mm l 3tff ±iB-S«H $ tLfc - S«W3t« 

[0018] ms(Dmmn, m7<Dmm\c&^x s 
v-^ffl^bA^stLS-saEwatw^p*?, ±«iw 


(8) 1 - 1 0 3 2 8 8 

[ooi9] fts9<Dmm&, m7<Dmmiz.m^x, %2 

■eBJ*36JK«ri!E»U)t«#«:, ^-Mt^t^OT 

fcBJ*a6«r4«j»e^i-^ftfs#-e*>So ^-t% 

[0 0 2 0] * 1 0 <D^®t^ ^ 7 OD^StCjoV^T, 

asi-itu*. *ass«ssii(*i«igi«ft«a«rea6T-# 
[ o o 2 1 1 * 1 1 o^ffitt, m 7 <Dmmz-^^x , e 

CD &nX£jr&\Z- <t "9 ^fi $ *XT V > 5 r t £ ¥?m h~fZ> 0 

20 mi 2<Dmm&, mi KDmmz&^x* mfe&^mik 

[0022] * i 3 <Dmm&, ytmmmmtn i ^t^* 
s±*as«sr. ^«3&^A**nsea&i-^#tt««# 

50 »ffl»Sffl^bA**ttSBJ*iS«i:-t?-mt-«»l 
«*« -$§-<0{S«(^ £ tt 5 * 

3fi«^e>ea&*tbT< s u 

40 ^^#«*«#i?BJ*S6«*3Ellbfc«#4rffl*-r 

5if^iii^^^/i-^§!5^{i^5o ±ESB l 3 co^fficoS: 

0W»ftlcK«|c**H5e^i-^S«««^BI«a 

s««i6«sr«=»^ hxmmxi*z> 0 
[0023] mi 4 <Dmm\*. ytmm&mtytstmmm. 
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15 

a^j * 5 BitR&ft i: x'-m^m-r %~t\c 

« £ « 08 b fc« # * fcH ^ i" £ KJft il il ^ -f ^ * » £ 

[oo2 4] mi sommft. mi , m\ 3xi«i 4 

*>S^«a6«Srtti*i-S*Kt, «ft«WSP*>bA*S 

[0025] $16 (Dmmn. mi s tommizm^x , 

[0 0 2 6] $1 7©»B»i, #7, SSI 4 

^bAAS*tSBJ»26*"e, 3fcjR3&^AAStLS±«a6 

OT3ft«^Sr3y*bttWi 
^3&^feA**tLSfiSi-^ 

[0 0 2 7] $ 1 8 ©SffittU §7, $ 1 3 XteSS 1 4 


(9) 1-103288 

16 

co^jSlc^T, -fiftHSU^. *fi" 5 

£BJ8&i£8tT\ »l^fil53te*W«P^6>AASttSXH5t: 
<f^»»t6r^(^^ 

i-SK2^*«W»i:^tPo -hEIBl 7 AIM 8 CD 

[0 0 2 8] $ 1 9 CD^®te, S13 5Ltem 1 4 CO^ffi 
V) ^ »a*fiffld^A**ix5BJ»3S«"C 

-g-dsatfiSKi: LT<^*7r-f ^^*5V^Jfi« 

[0 0 2 9] 12 Oco^Sfi, Mlfglif IMS 

-rzmtvg&iR&b. sse*si«^e>A**ns9J»a6JSt 
mae^r*— ko * <**l, a»BJ»asjft^i»a"t-s 

^»**Wffl^bA**nszifi3EH*«#S:5>iftb"C 

>r^*fB*r«*., »2*««««*s, *asflt««^foe 

9, ^i--^*«««#-cBJ*a6*«raewLfc«#srta 

(D&imm. m7<Dmmt^\m\-, &mmM7 * 

#Rtw»»i-K**-**tt5eai--<*«««#-t?BJ 

bfc«#Srl^#(c#^r t3&S"C#, ^b 
[0 0 3 0]*2i©fliBf4, *^f^B^*S:«^H 
50 aiASB^, -3e«»»^BJ«a6««:aAi-S»«HBa 


-9- 


17 

Kny^*«-g'«rS*I«Wi'S-tt-«t , 9, -111* 
[0 0 3 1] |2 2^)W1 3fci£«§fi«£3teg«i8« 

e> a* * *t s *« ^ u r tH^j-r s * £ 

[0 0 3 2] ^2 3(Ol®fl 3taSft»«i:*S«3S« 

-rsmi^ai^ ^^bA^sttseas-r^t^w 

^§-T\ »l*«^feA**n5*l«iaEIS*«rfi«3Eil 


(10) #P^¥1 1 - 1 0 3 2 8 8 

18 

*jgjR»^#^5»2«iae»i**tti*-r5m2 3tea8^. 

^aj*3EWtt^?>A**^sa!W*ffi-§-t, »2 5tlH^ 
SB 2 «h <z><fiifcas-Brt-5 J; 5 f-^-T 3 ^tK 

^A^^tt^^ffl^^^brm^-r^^fe^i:^ 

i2 2&tffg2 3<o^ffi{c,}:tLtf. » l «3EW*iseai 
(0»ffi-C(i««*«*Sr2afi : 5iK*^feofc^ > *S 
BJ»a5«teiSi-^#«»«^S | IB*Si"*"S^i 

*a^w^wja«^*sBJ*s*w^»j6Lfciaffi-T* 

[0 0 3 3] 12 4<D»ffi«\ 113, »14, ^tflf! 
2 0-12 3<^>V^f tl^IStC^^r, S«iIiB:7>f 

n5eS6^#«*fS*^BJ»»«**Wbfc«#S:ffi 
[0 0 3 4] |g2 5CD^®te, *13, *14, 

^0 Rxfifg2 0—^2 3<ov^i*3a*6oSffiir*3v^-r, e^-r-< 

#«««#J6S, »»»S«35^feffl**ttSBJ»aS««]:9 
50 [0 0 3 5] 
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(11) 


1 - 1 0 3 2 8 8 


19 

m i <Dmm&m) m i ^mmm i <ommm 


20 


SMMi 2ot, 30^ T>*r~r 

S190^ SHU** *SflT3S« 1 0 2 1 

5 0£r<l;i£o B2 (a-1) — (d-1) te. 

in i t^i-#ai§« mm&mu u-n ~ <d-n w 

[0 0 3 6] OT, B 1 Ki^i-#aS{B 3S«<E>»ft^ * 

Vd (t) = (1+md I (t) ) cos (o>0 t) 
r rT\ coo - 2 7T f o (1+md I %£Vgt£tlZ> 0 

(t) ) £D ( t) tm< b* _hi£ (1) ttifc* (2) 

Vd (t) =D (t) cos (coo t) 
[0 0 3 7] JtMl 1 Oii, 

i5tfC*5?), M2 (a-1) tc^-rj;5 3&— 

4xSaE««««-8-S.od T\ #«1 1 0j&>kA*£*L6 
ttfc3tefS* (EAT. 3S3E«#fi#OSd.od£Wi-) £ ^^tb^ e 

«r2 5>«E-t-So ^IS^ttfc-^^^JBiSaMCtt, A* 
-g-OSdnodiS^^stt^o "**P3tefS-§"OSdBodCOfi 

wic^w:, aew«««#si.od osag^c— i^ara; 

LT*3tK ^£rco3te^^^ h^^tt, 92 (b-1) tc^ 
fe^*«*»v^fe*»SE»fo <oSft{g<£>fctt (H^ 

[0 0 3 8] #c{C, ^<D~fi^f|3^f^OSdmod£>®# 
&S*^E (t) *«*ft-i-S 8 ^SXXmS12 0^ 40 

bttiJoZtiZ — *3EW*«#o s dmo d 0>fi«as 0 
^t^SS^OAAWE^iloft/jNiiSrVn ^ 

bK, 1 2 ort-c^«stt5±i»ai»[Mc 

a*P3t«*oSd«od^ (3) -c*SixSo 
[fti] 


*E! 1 R&m 2 ^*^5v^RM^So 3feSS«3S« 10 11: 
lie joV^T, T^-^aiSl 9 0t31(i, — SjgjRSfo C9«5iC 

xs<>b*ffi-%SBh<DmM&J&$:l (t) k~t& 0 

s^, r<z53Ewa«««-§-Siiod ©wERjgVd (t) 

f3\ (1) tt^Wo 


(1) 


(2) 

E(t) = |{OTS(2wirt) + cos(2«i^)cos(di)-sln(27CVt)sin(dt)} 
= |^{cos(2 re vt) - cos(kD(t)cos<ax>t)siri(2 Ttvt) 
-sin(kD(t)cos(«oi))co9(2 7Cvt} }*-(3) 


7i/2V7t T*&<9, 5l ttR^C (4) "C 


01 


7r P(t)cos(6oot) jr 

2 V« + 2 —W 


StStTl^S I ( t ) = C O S (£01 t) ( CD 1 = 2 7t 

fi ) bm&ti&biELfe-t&b, 61 (5) xm 

Six, (3) (5) Srfflv^St»c* (6) 

[*3] 

6i = k(1 + mdcos(ciiit))cos(coct) + ^--(5) 


[ft 4] 

E(t) = |cos(2 nut) 


- — cos(k(1 + mcos( coit))cos(owt))cos(2 7tvt) 
- ^ si n (k{1 + mcos( coit))cos( coot)) cos (2 it ut) • • * (6) 


£/c, ±* (6) f^*5^T, *H»»v^ ^Sv, f 

S3EW3te«-g-oSdmod(o«#aijSjR»E (t) fi^:^: 
(7) xmzn&o 

[ft 5] 
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(12) 


21 


E(t)--cos(2rcvt) 

1+2Ji(k)Jg(^)cos(coot) 

- 2Jo(k) Jo(^) Ji(^)(cos(wo + coi)t + cos(<oo - &>0t)- 


mmw-i 1-103288 


22 


(7) 


[0 0 3 9] J^_hf&PJl Lfc £ 5 -fi*W3fe«#0 S 
1 3 0OiI»#«tt:, i2 (b-1) Ic^t-ISH* 

3&v + fo (OoS^ (02 (b-1) *k ^jlft-eH/uffffi 

Ji(k)Jo(^)cos(an- coo)t 


*WSg*7>f;^3l 3 O^flfOS t Ltiigt 
w^ff-^OSO^-^ h^-ML B2 (c- 

[0 0 4 0] C (D%\t^O S <^«#3ftSjft«Ef ( t ) 
f*Sc* (8) -C«£*x5o (8) 5 

#C5£ (9) dS#fetbS 0 
1*61 


- Jo(k)Ji(— ^-)(cos(cu+ coo + a>i)t + cos(co+coo- coi)t)- 


(8) 


1*71 

Ef(t) = Kcos(co+ cuo)t(1- m' coscoit)- -(9) 

rrr% _h5£ (8) RX£ (9) (CjoVMT. oj — 2 7i v ~c 

_h*£ (9) t^v^-cm' rase* (i o) -e^^ 

Kt«C5£ (11) -C*S^5 0 
[18] 

m 1 - c£™ ■(">) 


[*9l 


f Jo(^)^(k)ao(^)..- ( n) 


[ 0 0 4 1 ] £A±»5£&tf0 2 (c-1) MLTUi 

tt, 3te§«3S«l 0 2 1 5 OfCA£t£*L 

«#OS|c#LT3t««aE«IS:tToT. flftfS^-SrW* 
-f£ 0 w<z>36«-S§-ostt, 0 2 (c-l) £#HS-TH 

;*^>- K« ^Sbb (=cos27cfi t) 

Ipd (t) ftS: (12) -C*£*x5 0 
[*1 0] 


lpd(t) = ^K 2 (1-m' cosaiit) 2 

= lpd(1- 2m 1 coseoit + m' 8 cos a a>it)*--(12) 


fc^r u rj tt3te««2e*SB 1 5 0 ©g^fta*-?* (7 , 1 

pdiMIi«^t^6 0 ±* (12) *#JHi-*btf4> 

ct 5 1 5 0 (om^m^m^h, 

50 2 (d-D tc^-TJ: 3te«^OStfS*pr*lB<Me 
(t) as, SBl»e>tt5r tlc&-5o **3, coi 

[0 0 4 2] £JL±«5KWt?»i, K«#S 
BBfi, RW^W*{fc<D4Rj&a»e>* 1 (t) = cos (o> 
40 i t) o£ 19 l^\*/u<Dm-%X*%>Z>tifc%; 

bfc 0 U^U<CdS&, K«#Sbbj03-*vi^^- 
t^Ofiftfcott), O^t) I (t) = cos (co 
1 t) +cos (o>2 t) +—i:*Six"Ct», 1^-v^ 

StSCOriMHi, ASK (Amplitude Shift Keying) ^ 
^•>-^-^^ — (On Off Keying ) kf&ttti&J** 
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[0043] 7^ ^*/M#«<zv<— Kfi-^ 

sbb (=i (t) ) T*»j»a6«sc^pij«j#«t^Bi$n 

d (t) (13) t'i$ix6o 

[*i l] 

Vd(t) = D(t) cos (coot) = mdl(t)cos(o>ot) -{13) 

acw^tft-s-osd.odoBi^afiffiSt^E (t) ^ 

(1 4) <D£ 9«^^6 0 
[fl2] 

E<t) = |(cos(a>t) - Jo(k)sin(cot)) 

E E 
+— Ji(k)cos(ai+ aw)t +— Ji(k)oos(a>-axi)t"*(14) 

±* (14) t?*Sti5- a*W*«#OS.d.odfi, Tfe 

^^asi 3 o zm^^xytm^-o s t \^x%-?t4 
^140 ^yt&m^titzm, 150 majh- 

StbSo *t«8S»»15 0lt _k^Ufc<fc Aft 

-^^tti^fi-^o 1 pd (t) te, ft* 

(1 5) T?*£*x5 0 
[113] 

Mt)-|(|jt(kmdl(t))) a 


_b*£ (15) tc^V^T, kmd I ( t ) < 1 kft& 0 - 
WJ:9(^ i3oflfl««£ffl©^tcfci:, Ji^C (15) d»f> 

fc, _L5£ (15) J;*K I (t) oi»c603EftJc:»b 
T. I P d (t) f4 2ft^Se{fc:«rSltSwi:*s^So L 
Tfci&So-C, M-ASK (#fiASKgE8B#5£) 
*Ltf, I (t) (Ob#l/^«IBPH^Jt-<r, Ipd (t) <D 

[0 044] **3, £ r "X?W:^«3te««» 120 F*JT?£> 


(13) WHI^Pl 1 - 1 0 3 2 8 8 

[0 0 4 5]*t S y tt»^V>5S5Jl«CO«««-§-"C? 

±«ai«s:^«Fi5**w-rsfc«). 112 (b-D t^-r 

^P^f-^Smod T«lLTt), *Sfi3611 0 2tt, 

20 [0 0 4 6] ^/c. sg i ^sias^fiK^ 3 ytm^m&m 

-oftsu i ozmmmwiv, sk*h i o^ai^3te^ 

jo gi o i o*:^ /wwi 3 odS— aaewfs#osd»od 

o 2icffl^e>ttrv^rfc«tv^ r<z>s§-g\ *3SfS36«i 

0 i f*, ^«3fcaewffl i 2 o"e^s*Lfc-**W3t« 

#OSdiod«:il»3t77-f^l 4 0{c:mtt-r5o 5feSft 
SIl 0 2fi. HMa$tLrv^5^:^^/w^^l 3 OtcJ: 

Sd»od^fc3t«#OS<Z?^S:ttmLfe», ^g*ttrv> 

40 ^vxytm^m^n^o 

[0 04 7] (» 2 <D3lJfefl2f§) H 3 fi, *3B«OSB 2 

1 3tS«3SKl 0 2^:^^ 3t^r>r^l 40^L 

r*easprtB^»iR*ti5o *ai«3s«i o if^, km 
not. mi at/» 2^5tae»«fi5 1 2 0 - 1 1 

2 0-2 %y j^zm 30^, ^nisfiffii 7 o 

* Srfiix., *§:ff mm I0 2lt %««Ktt«B 1501: 
«X.5 0 194 (a-3) — (b-3) ^ m3\C^-fyt 
50 &3km»m<0&M (a-3) - (b-3) K:*5tt5«# 
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[0048] j^t, m 3 itCTjki-ytm^m mm^mi^, 

i ^a$3fe*w«fu 1 2 o- 1 t-tb^-f^o jaswss 
9Bi7<m, ^ y«»(o— je««*fo ©i^w^ii 

jSjRSCSr»l^a53K3EW*FPl 2 0-l(cffl^-rs o » 

1 ^ffl53te3EW» l 2 o - l tt, «x.tt^y^^xy^l 

1t±mm8LMC (HI 2 (a-l) £r x A^^fc 

fOSmod *K SS2^»3te£|flasi 2 0-2IC 

fi, HI 4 (a -3) (OTfj:9(^ *^3fc«St»vfC3fe 

o<z)S»fSF0>ffi« (HI^fi± f o cr>;w (c«f|#» (Ji{ii 

[0 0 4 9] £7c, J^SEfKfi ©fi^StuS^ 
^^K«-^Sbb^*36«K«1 0 1<D^»^P>»2^» 
3fc£W»l 2 0-2KA*£*l5o »2^«B*aE«|»i 

OSmod (H4 (a -3) A^Jxfc^— 
^> K«#SBB-Cfi«3EH-t-5o :^iot, ^fi^ 

Sdnod(03te^^<^ b^^fi, B4 (b-3) 

S«»v fo (gj^fi± f 

o ^ffllfflFS (-bffilWjftat^TWWrR) o/S#2r=gr 

fi tC^#i"^ 0 4*5, H4 (b-3) tC*3V^T. 
X'<^ h^m^r S BB <Df&ftfc±$&m$iM C\CM IT *>3££ 
i-fcj&TN BI2 (b-1) ^Lfc^co^tS^-r-So £A 

^SBl 3 0(CA***L5« B3t^i-fti£S«Si«l;i*3 

*<Dlt&, *2 0HJ6»«B"t?tt, ±tatas 
2co*J6JBj|B©3EW*ffiti, SBl ©HjBSJglBot^irtB 

LT*3< D 

[0050] 4^3, in 3 ^*i-3taa«3g«T?fi. « i 

12 0-1 BJ«&i£$t SC^ffll ^T^H 
U *2^ffl3teKWSPl 2 0-2^— ^^^K«*S 
BB^fflV^T^LTV^Co Lj&>U * 1 ^«fB**W8B 1 

2 0-1 ^-^v K«*Sbb ^V^TgtMIl, 


(14) 1 - 1 0 3 2 8 8 

25 

*2^a$3fe*HSfPl 2 0-2^BJ»SljKSCS: J BBv^TS 

«3S»T?t, *S6fBiS«i 0 l^^^gm 3 0^ 
— SSMMS-g-O Sd«.od ^t.3tfB#0 S O^^ftffi LT* 

1 3 0 H3fcSfB36« 1 0 2^«x.P>tbTV>rt r 
<Z>»£\ 3fei£ff SB 1 0 1 fi, *2^«i53fc3EWffl5 12 0 

- 2 -r^*^fc-fi^w3fc<t-^o Sdmod zmmyt? 7 

4 0(cU*ti-5o ^ifSii0 2(i, iu@£4x 

70 fe* ^ -Yaffil 3 OtCi »9 , %-77<i'* 1 4 O^^A 
[0.051] (fg 3 WlSfl) IH 5 3 

«»«&h^l-cv>j&v^ m i xfi^i 3 {^-r^m 
mm 102 sr»«-e# 5 0 is tzTF-rytmmmw 101 

fi, J^A^&aSl 70t, Kn 7 ^3tl5 lOi, 

[0 0 5 2] JEJIT. 1 5 ic^t3tMli 101^ 1 

2, m4R^ms^m^xmm^^ 0 s»»i«i7 

Ofi, ±Jttl^«fi0BJlR3@|«SCSrtB*-rs o ^t-Kn 

«ftK»3tfi*aA{-«t:St03as*>SAS, iffe 

«»0>raH£r»Jifti£R S C b < K3£ U"C*5 

30 fttf, ^-KPy^MSlO^bli, 1402 (a- 

3) (c^Lfc^n^ft-^osmod tmmco^tm-^ asm 
^<o*fi*fcaEns3te«#osiiod 

tmm&^—xsO K«*SBB2*tti£«3SSl 0 1 ^ 
ffl^fe^«3t«S8ffll 2 0^A*^ttSo ^«f»3te*W» 
1 2 Ofi, A^^tLfcaEWateffi-S-OS.od Sr. A^J^^i 
fe-^— ^^>-K«#SBB-t?«B3EWi-5r.i:^J;?). IS 

4CO (b-5) [Ctf L/C ~m^I^^ff#0 Sdmod 

d.oddS3t7>f/u^8pi 3 0^A**n«dS, _h^Ufci: 
H3t^v>Tffi3i-5*fi8ffl^i:P«^*>5^:a?>, ^co 
[0 0 5 3] (S4(Ollfi) B6lt *3BW<^»4 

r^5 0 hi 6 ^TF-tytmgm mm*. w^t« 

g|g|53 2 0 i:, jgftiW3 3 0t$:^f)^«x.5^ 

50 ffias-rso ^*©*ais«»a©M(w(i^ttw^jcffi3ic 
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fcttU ^©RE 5 0 **5. 

6 Sr#figf tb«5)-^S «t 5 1 5te««^*SB 1501 

r;f lMfosi k»-rzzk&. :r-ea»u^ 

< (H6#flB) o 

[0 0 5 4] £JIT\ »4<75||jSfi?gj8^«S5tillS«36« 

n »loSIJ6«ffi-CKMb^:J:5^. ft:7-f /v^ffii 
3 Oj^fctfWjSix, Mtt«3 10ia*S^5. 
lft«3lon A*Stbfc3tfB-g-OSSr. ffl*«#0 
Si i:JB2 3fe«#OS2 <htC2#feLT, £ 1 5t«#0 
Si «7r^^l 4 0— fctiltu ^2»ffOS2 £ 

Si n »7r>f^l 4 04:fia*ttfc», Sgl3£SM 
5 0K:J;oT* f l^WlWPJil^i 
|c*Q«£;txS 0 S2*1MM3 2 0 A^£ 

det £ffc~t~S 0 
[0 0 5 5] «fttt«l»3 3 0ll ^fe^febttfcWFPfl 

So ttt, «ft#J»«IS3 3 Ott. tftWLfc^ffi^* 

9, *asi i o (ommmmRxf/jiteyt? 3 

5fe:7^A^g15l 3 Oil — SaSW5te«#OSd«oddS 

#2Sg{Ii£*c«}:ftn «t*»JW»3 3 o^s, 3te«*o 
S$r^^Lt, #jKl 1 0©Xfi«ft&:7^— K^s> 

13 011 — ^(Ofl|«jR<o^S:*(CjE»^ttffl-tf#SJ: 
[0 0 5 6] (* 5 ©Sllfc^ffi) H 7 (1 #Jf89J<Z>!6 5 

-efcs 0 0 7 tc^i-3tafS«3fi«n *Bf&#j|cn hi 

-2*^L-c#a*«$s«i 0 1 t^tmm^im^mm^ti 

tcm 2 *S«»« 102-2«r*b(d«^5 


(15) WBB^Fl 1-103288 

3677^^14 0, 3fe£ffSBl 0 2 Rt^3te«SLaElft«fB 

i5ow:, ttw^ffijui, mspmmmmxn, n* 

77^140-1, ®13tS«fe«l 0 2-l&tm 

l*«ft*Jftffli 5 0- l kfo-t&^bZ, ~£tc, mi 
^^tiX^it^tm^rOS »13te«#OSi i: 

lout [hi i^-t-atea&ft m& 101 tit 

Wrtzt. Jtyjj^Z^i 3 OKiXx-X, Jt7-i)v$U 
10 7l0Mi6Mlf§ o SbK, S5 2 3te§«3S« 
102-211 JB 2 1 5 0-2^ix.6 o 

B8 (a -7) — (f-7) H m 7 {Z^ytm^iB B 

mcomn (a -7) ~ (f-7) (c^t sm-^^-<^ 

[0 0 5 7] £*T. ^5(7)||Jg^tC^S^^f^B 
coihf^Sr, 0 7&U*0 8lcg<5^T, 0 1 ^-T3fr&§: 

(C^T, ^^K^PSPl 8 OH mi^^JS^ 

~c\ ^fimmft-^Smod ££/&i-So 4-, r<zv<— 
> Kit tSBB^lSSJF^ 1 (t) £-rs 0 

^ff-^-Smod £>*GE$[^Vd (t) H ff|5£ (2) "C* 
£*K *«fB3fcKWffll 2 0(ctti^£*LSo 
[0 0 5 8] 3£M 110H 08 < a — 7 ) Id^t" <t 5 

CDH! 8 (a -7) ftH2 (a-1) ^[^— -CfeSo 

3fcX«MB 12 011 » l coHJg^-etftPJ L/ci 5 t-, 
50 -<-^yK»l 8 0j&»fcA*£;h,53EW«ftC«-S§- 
Smod T\ 3t«l 1 0^bA**ttS*«S«MCS:JB 
BSEitr, 0 8 (b-i) tc^i-J: 5fc3te*-^ 

A^-s^p^f^osdmod^^bTm^j-rso * 

H8 (b-7) (7))t^^ h7A^ 02 (b- 
1) (Dh<Dtm~X&Z> 0 */c, r<Dz:s^3tft#o 
Sd.odtDSIfa&flKfcTBE (t) tt, JB l wHJfi»l»'Ctt 
*»WtcfflS; (7) oi^lcWf^H 

So a±R§aufcj:5*, — sae«3t«#osd«odtt* 
^>r^gi5 7 i oia^i^tiSo 5t^>r ^^»7 i o 

^0 fl A***xfc— fi«W3te«#OSd«.od*, ms (b- 
7) «^-TJ:5^ ^F«Bi K:«**iST«W«0*» 

i/^o ?fe^^/v^gi57 l Ofi, #«S*bfcTM»R©/a 
^^r. »13te«*OSi ttt»13t77>f/U4 0- 

^5>^r, m2 3fefa^-OS 2 tLti2*77>f^l 4 0 

[0 0 5 9] r^T% ^^-r/W^lF|5 7 1 0<DWMteffif& 
50 &t^»fPSr. H8Xt/H9t-S<5v^riftWi-So B9|: 


-15- 


29 

*t~53tf— ^ 1/— ^£B9 1 0 %yr^^^f\y—"r 
4 ^^U9 2 o k&^& 0 ::t\ SS^-l, 2&T/3 

*MB3te3MKl$l 2 0, *7r^^^>-r^f^9 
9 2 024^*77^^1 4 0-1 t8JR$ti5o *HfB3fe 
^PSM 2 0 J&>b3teiJ— 1 0<DSBT-1 

A*$^fcz:Sie»5te«*oSd B od(±. ffi¥2\z&st£ 

^jf^OSdmodCD^ H!8 (b-7) t-^-f-^^Bi 

Lfc^oT, _h1B»l*«*OSi ^&f£^ ^(Oi 
* J f-2^?>SOS3t^— I/— ^gfl9 1 0(^AW^ 


(16) #P?i¥l 1 - 1 0 3 2 8 8 

^359 2 0Ti3\ A*$^5— fi3EW3teffi#OSdmod^ 
5%, Kit**** (#«Bl £W co^^^Si^-r^oD 
T\ ±|E^2 3tfS#OS2 ^S2*7r-<^14 0-2 

[0 0 6 0] rcoHl*{f^OSi (D^t^^f h^A 
70 II, B8 (c-7) tc^rJ: 5 tc, 3teSjRfBcv - f o oo 
j£*<o*Sjft»#«^*^s 0 rcD®i^ff-^OSi 
©«JM»ft*«Eosi (t) ttjJciC (16) -essti, 

5 0 £?c. ^ (i 6) &mmi-z>k* ^ (i 7) as 

[*1 4] 
)oos{ea-coo)t 


-Jo(^Ji(^^)(cos(co-a>o+a>i)t + cos(ca-coo-cai)t) }—(16) 


[mi si 

Eosi(t) = Kcos(a>~ coo)t(1-nrV coscoit) - - (1 T) 

-^T\ Jt* (16) tC&V^Tm' &tJ*Kf3:ifo£ (1 
0) SO 5 (11) -C*£*U5 0 ±lS^2*ft#0 
S2 0O3t^-<^ b^-Af*, 18 (d-1) tc^-r^ 

^*iX5o ^©»2*fifOS2 <O$^E0S2 (t) 

2fe* (18) T^^tb^o 

»16] 
Eosa(t) = ^ cos (2 it i/t) 

+ M4(^)«»<<i*+ 

-|^Jo(k)Jo(^)Ji(^)2ooscuitcos(a>fa)o)t-»(16) 

±* (18) Sr, m' 2&^KSrfflV^aE3ffii-S 
Sc* (1 9) ^»P>tbS a 
[*1 7] 


E082(t) = 


1 C03<2 7*l/t) +KC08(OM- O>o)t(1 - ITl' COSWlt) (1 9) 


[0061 J £A_h, ^:^t) ^ [ll8^^c^-5v^r^u/c 

£5fc> *l*»tOSi »U«*2 3eft*OS2 SS 
l*77>f^l4 0-lMH2}t77'l'^l 4 0-2 

*ci5eas$tb, Hi^fgno2-iwi23t 

S«3S«1 0 2-2{^AIt*tbSo ^^ctoT, 
fi^OSi MOS2 tt5SBSfl&-.tfiaSSttSo £i\ 
* l *g«K« 10 2-1 fci*5^T, Jg l 
150-ltt, Alt^iifcSlMtOSi WLt)t 
««*»SrtfoT, U^-f So -^l^iff 

*OSi feu B8 (c-7) Sr#flai-tttt, ft«»«fcv 
- f o <^*jHttdS, KM-^Sbb (= c o s 2 


20 7T f i t) X*mffi9m£tifcis<D* b^ffiX&Z>Z.k& 
ftti*Z> 0 tf^ot, » 1 3t««3ElftSf|5 1 50-i^m 
*i-S*««-§-<z>««IEjK»ipdi (t) tt, ffirsC (1 

2) ti^(-. ^ (20) -esstiSo 

[*18] 

lpdi(Q = ^-K 2 (1-nY coscoit) 2 

= Ipdi (1 -2m' coscoit + m' 2 cos a coit)"*(20) 

fcfc U 77 1 1 3te«a3E«l» 15 0-1 0X&3tl9* 

-os>»>* ipdi ttacat«aE^4>t?feSo -h* (20) *■ 

30 #B8-fixri31«-c# 5 J; 5 » l *m«*»«fP l 5 o 

7) ic^i-^pic, »i3tfS#osi *s*i-sfi«aEH 

(t) \Emnbtiz>z.k\zLtez> 0 ^\ ^jftstfi 

^tc/^ k^* ^ ^ ^s^c-r 5 £ t i- <fc <3 
mxzz> 0 -^lx\ miytmzmmi 5 0-1 m*, 

rc^^-^y^^ K«*SBB*#e>nS^*t<©JS«!R#« 

[0 0 6 2] I2^ffgll 0 2-2^*5V> 

fg 2 1 5 0-2H:, Att^ttfcS23fe 

»#OS2 l:»lT*««J»Srfror, «««*S:m 
M6 0 r^»2 3t«#OS2 (4. 18 (f-7) tr# 

mod (-<—^y<^ K«#SBB-C»JlBiSStSCSrlBBKW 
b^cfi^) -e*iB#«*W (Single SideBand Modulati 
on) SttfcfcfiD, i:*flfiT*>SCli:dS»^5o LfcdSo 
T x S 2 «ft**»ffl 1 5 0 - 2 35SttJA"f 5«««*<0 
50 aatS^I P d2 (t) (2 1) -e^$H5o 
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[«1 9] 

Ipda(t) = (^) cos o»t(1 - m' cos o>it) • (21 ) 

xhv, ipd2 iiii:«Efij58^5>-e4>5„ ±* (21) & 
#BB-f-n«a«-e# 5 «t 5 » 2 ^mM^i&a 1 5 0 

7) ic^n-j^t-, »2 3tfs#os2 as*ri-5g«a£« 

0 «0>/8#<^£ttffi-^sr: r 5 0 

t-HS"e*5o fB2 3te««£*«l 5 0-2K: 

n, ro«ftasW«#S«od Sr#fettS»t^»jS*# 

[0 0 6 3] fiJLLtf) J: 5 tc, 17 Jc^-r*iS«Kia l 0 
ill, ^tRiSjftMC*— a:*WbT»P>ix5— 
«#OSdmodSr, *7>f;^yy^J:0-*©«ff8 

H02-1 at* 102-2H tth^fi^mm^ytm 
«-st- sbb t c tur-gijae^K s c ^shxi Lfdwaxw 

[0 0 6 4] )&*5, $5^WiT11 

7 1 on, T««iK<o^^, ±«l#«RT/±»aS«o 

fc, 0 8 (f-7) IC^i-««*W«#S«od tt, fo 
3ST*>5« *2*i««»»15 0-2O«a 

s nod ^cWr^aryft 
[0065] &it* ms<Dnmmm^ ^-*»*>k£ 

«^-S ffl od T*«l 1 OS:ii[»*asili-Sr ttt. JHK 

^§#tt^%m"r^^iiu^^r% *niiti 0 1 

K3EW8P1 8 Od*feia*c5*LS««C2EIIS«*Smod 

SR««C*l>fS#S.od t«l 1 0£B:g§iE 
£*>T#S 0 0*19, i£S#3eW;*r 


(17) M?l 1-103288 

52 

[0066] (me (onm&ffii) m 1 0 n, <^ib 

it^^o HI Otc^i"3tiSSf93Sfin. ^BSWtcH 

140-2^ LT3tss«3£« loit ^eas-srffi^S! 

JRc5^*2 5KS«Kttl 0 2-2*£feKfltx.5/£-C 

70 Wc*:7 T 4 '< 1 4 0 , ^^ff^e 10 2 &U^®^ 

1*77^^140-1, ^l*^fSH0 2MS 
l*t«J*»15 0-lt»t5rtS:, l§:fc, H3 

tc^£^Tv^c*{f#os t>£fc, SBi*«-s§-osi £ 
fo-t&^k ::t«uiB< 0 £7c, Hioic^ 
-Dfc^f^g loifi, HI 3 (c^-f 101 
kttWlirZk* 3fe7^vu^£i5i 3 OMftxiT, *7^/u 
*»7 1 0&«*5;&TtlSi-5o H2 3fegm 

1 0 2 - 2 n, Jg 2 3fcft«2Etfe*P 15 0-2 
20 5 0 011 (a - 1 0) ~ ( f - 1 0) H HI 

0 (a -10) - ( f - 1 
0) K*5tt5ff ^ h^^^J^LT^ 

So 

[0067] «t. m 6 <Dmm^m\^^ytm^mmm 
<DmiP^, noOTi lm^m^^x, B3ioTt 

1 0 li^*5v^T, *si 1 on m 2 o^l£^ffi-ef&i|f§ 
tfci^tc, [18 (a -7) t^-TJ; 5**^-^^ f7 
A(D±MiS?MCl:S l *WB*3EW» 12 0-1 tctij^f 

50 -r-5o lajMasi 7 on, ^^1^^^^ 
jftscsr»i^«3tae«ffli 2 0- 1 fcuiA-rso *i 

^8P363EWW 120-111 ^2 <oHSfi»ffiT?KM b/c 
SscT«i^iLtfi*ltfos I »od ^^u, m 

2 ^SP5t*n«fP 12 0-2 ^m*i-5o w o3EH3fc«^ 
OSiod ©*^h7^fi, Bll (a-10) (Ot 
-T<t9tC, 14 (a -3) <D%X^2 b^J^tm—X^ 

[0 0 6 8] »2<oSat»ffl-e»WbfcJ:5ic, 

^ ^^>-K«#SBBd5*as«3s«i 0 

2^ffl5taE«l»l 2 0-2(CA*Six5o af2^ffl*K 
PtlSl 2 0-2 ^^fc, »2<oj|J6»ffl-C»WbfeJ:5 
(c, A**ttfc3EW*«#OS»od «r, A^£*rfc-<— 
k»*sbb t-siisii trri«ii*(lto s 

^ b^Ati, Hi (b-i 0) t^i-J: 14 
(b-3) ©*^F7^t^-t?*)5^ 

50 7 ion, A*£ftfc— fiXW*«-9-OSd»od*, H 
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1 (b-io) {-^~T£ b flf«Bi ^£*x<5T«J 

^^tlTV^§ 0 #;7^/V^a$7 1 Of*, »#J^ttfcT 
WWiK^Sr, Il^OSi h\.xm\%?T4 
/M4 0-ll:tHltU 5>»J^tb/c±«JWiftXtJ ? 

x^<s? 1-7-M*, mil (c - l o) tc^i-J: o tn, % 

fc. ±EH2*ft-^OS2 co^:^-<^ b7A«u 011 
(d-10) lz.7f;-tJ:otc^ *jaSScv5£fl?^b v + f 

*i3te«*osi wi2Mtos2 ra\ ms<D 
mm&nxmm tfci5^ gs i 102-1 

WS2«iStl0 2-2(:Alt^ o rtUdJ; 

ox, W3te«-s-osi ^o^os2 tiitPSJ^— teai*^ 

[0 0 6 9] mi *S« SIS 102-1 RUm 2 #g« 

^gio2-2ti, ms^nmMnkmmcmi^z^ 

iCiot, Bll (e-10) H/ft«t5&^F 
K«#Sbb, Xt^, 01 1 (f 

-10) \c7sk*i-£otzx^? hyj^^-r^nMMmm 

Smod i:^ai^ii-^o ft*5, Hii (£-10) t-*^ 

««3EWffi-*s»od ins (f-7) (omMMm 
f*. ^*ftaiiftMC^ffilfflrStfifi:4> (^s/^^as^JH) © 

&wx\ mi 1 (f-i 0) ^i-«»aE««*s B od 

tt, 0 8 (f-7) ^-r««*W«*Si.od «fc*>t>* 

co J: 9^, Hi oi^-T3teai«»«^J;tbtf, ^IftiSR 
MC^S^H (itlS^rS'lf lffi*eifi|» LT# 
e>tt5*W3t«-9"OS»od Sr. * blc-<— K«* 
SbbT?1B«XW) L"C»btbS-«3EW*«-^OSd.od 
(011 (b-10) » ^ ^7^^yy^ia 

ftt^jt*^? 1*7 u -ttv-tttsrateeis-r 
5 0 ^tt, jRi*a«as«at5jB 2 * 

^^K«#Sbb ([El 11 (e-10) #flB) £««2E1B 
{f^Smod (011 (f-10) M b*nz>^k& 

[0 0 7 0] ft*5, 010 l^-r^^M^^^T 


(18) 1-103288 

01 o^-t-*a&sff»«t*fe, ni7^^i-^§{f 

^x*^ (Sua!) £Krt\ s nod SrSKr^ 

■c#So mi oic^ftm^itmrnxte, mi 
tmytxwmi 2 o-if^iiM^^ffiv^T^pu, $s 

2^8P*XH8P1 2 0-2fi-<~^^^ K«*5rfllv^T 
3EWUrv^fc 0 l^U Il»MlSl20-l^ 

815 1 2 0-2^BJIftaSjftS:fflv^Tfi«3E»abXt> J:v\ 
[0 0 7 1] (» 7 Hl2fi, 

7 <Dmmj&m\z«zftm&mmwL<Dm&&^-r'7K v $ 

Bt**5o Hi 2^-r#2!§fi36Htt, H l 0 ^^:^r 
3teaS3«3fi«£ JtR-TS #SS«Si«l 0l«7^ 
/w*«7 1 0Kft&-C##ttffil 2 1 0Sr«;i5j&i:, 
fgl 3£S 1 0 2-l355fl£«iii»7-</v^»l 2 2 

0&$e>K:flix.S;&^ l2MffgH 0 2-2*5* 
«ilflk7><vi'*«l 2 3 0&£fcfci«;i 3 
20 3 0 ^tl^cD^^ov^TH, 010^-T^SfB 

[0 0 7 2] £JLT, 0 1 2 Jc^-T3teSS« ^e^lbf^ 

i 2 o - 2 S6 <?3iasjgiB t mmcoum^ 

W*«#OSdiiiod (011 (b-10» ) SrfeSL 
3fr£te£Bi 2 i OKHWrTSo 3fc&tt«i 2 i Ofi, A 
^i^tbfcZifi^fl3tfs^OSdo.od^, (*RWt? 
(12»IS) 31677^^140-1^140-21: 

30 mi*i-5o 2»tt**bfc— m*w*fs-&osd.odw— * 

2&Wfe*tt^ rco^. 3677^14 0-1^140 

-2Sreass^ ik i *«ftk**fu 1 5 o - 1 &t5» 2 

15 0-2 tcAft^tb^o ffi 1 
»1 5 0-l&tf»2ft««3E*«l 50-2li, nm 
3EW3te«*OSdmod«:*«»*»bTUi^3"rs« **5, 

* i %&f&sm«i iso-1 Rxtm 2 3te««ae»» 1 5 

0- 2©§#«8E«:fct4, ^-7./<>- hMf^SBB (01 

1 (e-10) &m) (Df&ftRTfmm.&mm^s 
mod (011 (f-10) mm) <o^»dsa*R^*jx 

[0073] S5i«««E»ffii 5 0 - i^e>a**ixfc 

««fs#ma«aiiB7-f/V'^»i 2 2 oicA^^n, a 

K«««#o5fefft*«^*tL^«»<o^sa»7-f/w 

^»i 2 2 o£iii©Lm^$n5o ^titctoT, i2 

-^-^/^KfS-^SBB (011 
(e-10) mm) «:ft5rtW#5o *2« 

^^gp 150-2 a* s tufc«*«-g-ttiK«ii 
i&7^vi^a$i 2 3 oicA^j^tt, a^m^ft-^^p^ 

*W;:t4ti5»doWSR7>f 1 2 3 O^rii 
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(19) 

35 

«^«<f#Smod (Hill (f-10) £ 

[0 0 7 4] ±U_h<£> J: 5 112 id^^if^Ki- 

<tn«, mi o^^m^mmstmmco^mmmM 

1 0 Fft^tlMHf f t 

a 1 0 2 - 1 2fct* 102-211 *«*C*tft FTffi*a* 

- 12SUM 5 0-2Srffl^-CV^ o U>U HWS 

2 3fc§fs3£e 10 2-1 RXf 1 0 2 - 2 H SVMcR— 
t$>ot, ^^o-fi^W3fe{f-^OSdmod^— MLr3fea 
*3Eifcr # S <fc 5 ^JE£v^«»W«Sr*Ti-S3te«ft*» 
a$Sr«^LTfcJ:v^ SB l 2 3fcg« 
mS 10 2-1 RXf 102-2fl, >r ^ 20 

»JSfc«£3te3&«3fi«l 0 1 t Lt, ^ecD^^x- 
[0 0 7 5] (»8<Z)St»i) @12l:/Tt* 

^^f^at-i^^g^gb 

»3EW«#S.od MM#5^tm^ 0 iO 
i 5*3teg«««Ko^r, ^(Z?«^Sr^i-H l 
^rf&f^-r5 0 

[0 0 7 6IH3 {^-tytm^mmm^n, ytmmm 

^i-*as«»« iout Bi2 i^-rytmrnmrn i o 
3 tc^-r^m^e 102ft ii2 \^-r^mmm 

10 2-1 Xte 1 0 2 - 2 £ Jfc« UX tljg-T <5*«S:^ 
LT^ D , 3te«*2EJfcffl 1 5 0 £ , 1310^ 40 

fi*il»7>r^^SI5i 3 2 o *i«aiiB7>r/i/^ffii 

3 3 0 £ IrffiiSo 

[0 0 7 7] ±*a>&fcfflfea>fcJ;5K> *iS»KBi 

o i ^fett#t*tbfc— aaew*«-s-osd B odtt, 

y^i 4 o^e^tu *Sftati0 2^tM 

t&ffil 5 Ot-Att^tt^o 1 5 Oft 

-fiaew*«#osd B od«:— ffiw^3t«*aB»u, 

t5o ;:0>«*«#n 3 1 0K<fcor^#gS 50 


#^¥l 1-10 3288 

(*KWC«2 4>Ei:-*-S) o #ESl 3 l 0(c 

1 3 2 0 ^A^£tK 3B«ftfs-S§-<Z> 9 ^is^^^n 
sap^^saR^-f/^^ffil 3 2 O^rililLdB^i^tL 
5 0 Itli-iot, Klf-^-SBB ®11 (e 

-10) #fig) ^#bti§o 

[0 0 7 8] 5>E*1 3 1 0td<£ 9 2#ffi£*t*: 

S^f-^cDf^^iff^iiii^^/W^^l 3 3 OIJIAAS 

^-r/b-^§B 1 3 3 0 ^riiiiibm^l^ttSo itiiao 

W^^f-^Smod (Hi 1 (f-10) #RD 3&3 

[0 0 7 9] £JLL*>«I;5i^ 0 1 3*C 

i ^flB^rv^tf . Hi2 \^-fytm 

tt, *ft <0*t±2*) <03fe§fg£f« 1 0 2*S»tt3*L 
tl^So ua»u *S«K«1 0 2 )feMff 
36««>*IK*« : l^/6CTl-&T&oTt>J:v\ 

2 l 0rt:?FSii»), ^2^gP3fe^ 
Hffii 2 o-2ds*^r>r^l 4 0*c-K3E«l3fe«*O 

Sdmod^rttJ^-r^o «&7Rtf»8t0#ijft«ffiK« 

S3te3SS«*«l-*5V^-c, JB l (0^«363EW8P l 2 0 - 
lt»2 <^6B3te2EW8R 120-2tft Hll £#f® 

iJEULtV^, L^l, fl©M«Wl2 0- 
lt!2 w^SBftSEWSB l 2 0 - 2 £ j&s, ^fiOff fiSfi 

aEM**lc:j;ixtf, — M«W*:fS-»0 Sd-odH *-f % 

13EH*«fOS«nodf4, MfvCTlt 

OfiK»Sr**"*-S 0 ^coj;5ft*«#OSd«odfi: > 

[00 8 0] (19 co^Jfe^^) H4it 

1102-1 Xt5 10 2-2 113 ^^-T^fi 

1110 2 5 0 B 1 4 ^^3ta£«KK l 0 

1 fi, M 5 {c*-T3fe36«$S« lOli Jt«i"S t , 
^/^Sl 3 OtcftiX, 3fc5WS»l 2 1 0Sr«x.5^ 

«B1 2 1 0l;:ov>Tt, [Hi 2^$r#fi^ LTlSiPJ UT^ 
5 0 ^(Dtzab, mi 4i^-T3t^f^Bl 0 l (Dgfjf^c 
HI urn rttfoj: VWbfr^tbttisb, t<nWLW&ffi 
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37 

Jft^KSC<75JSjK»^«L<K£L-C*3(t«, «!W3t:{f 
-^•OSmod (011 (a - 1 0) #J») j&S*— Kp s/^ 
M5 1 O^b^MMl 2 OiC^^HSo *tSB 
StSPWBl 2 0 ft A**ttfc3e«3t«-i-OS B od 
^^^A^7^ttfc-<-x^^ Kft#SBB(cS^5V^-C— 
fi^P^f-^OSdmod (Hll (b-10) #flg) 

j«u *5)-tt*FBi 2 i oicawr^ 3te4>nsai 210 

mU 12 10 tt^gtft t) , ^IH53fe^Ii^ 12 0 7^:7 

r-r^i 4 o^-s*w3te«#osd«od«rait-t"So 

[0082] (»io (Dnffi&K) H 1 5 fi, 

K«©^0«*Sr^-r^n y^H-e*>5 0 ft*5, 015 
(dfi3teS«3fi«Sria^U"Cv^j:v^s, 01 2 ^^i"3tS 
If^g 10 2-1 102-2Xft 013 (C^-T* 

^ft^m i o 2 &sa«-c£ 6 D lis \^-rytmmmm 

lOltt, mi 3t« 1510-lh ^2 15 10 
-2t, KUftSmU 1 2 0 £ s 1 5 2 0^ 

3te»tt«Bl 2 1 0i:Sr«xLTV>5 o **3, 0 1 5 <0%m 

mmui o itc*5v>r, 01 4 (oyzmts mmcoM&nfr 

«^ijbtS:^n o 016 (a-15)~ 
(d-15) ft, 0 1 5 (a-1 
5) ~ (d-15) ICifcttSff-^O*^ b^A^m^: 

[0 0 8 3] UXT, Sio^Hifi^6Mfflg 
«<z>iM££\ 01 5Mii 6\zm*3^xm$tfrz> 0 
26fSK« 10 1 tC&^T, !g 1 1510-lli 3fc 
JS«« vOfi «I3E|SI*UM L 1 Sr^BP3t*W« 12 0 
tCW^f-r^o ^^lSMUMLi i*. 016 (a 
-15) b7^Sr#i"So 3=fc, 

H8t»fi K«-*SBB3S3teaSftS6«l 0 1 

<z>^»)5*b^3te«iiia5i 2 oiaA^ns, ^»*ae 

■»l2 0lt »2^Hlfe»ffiT?»Wb^:J:5tc, A* 

^tLfc^l«|g|^3tUMLi AASftifc:^— jx^V 

K«#SBB-CS«XWLT3EW3te«*OS B od 

5o -^^H^ff-^O Smod <£>3fc*^ h^-Mi, 01 

6 (b-15) M^-rj; 5 *4>3teJS«»vfc»i*l 

*fi ©SE»fflF©<ft« (0^fi±fi <Dm \z.m^t$l<d 

J*5>**-t-5o r.co.t^^Watffi-g'OSBod fit, 
ttffl 5 2 0tcA^£*l5o 
[0 0 8 4] SB23feMl 5 1 0- 2(1, ±|E*ffl«»v 


4 

(20) 1 1 - 1 0 3 2 8 8 

38 

-&ift«5l 5 2 0[z:ai;*rr5 o wC03f^3t«jffi»[H, SfTifi 

3 Q C^2*E3EH*UML2f^ 016 (c-15) 
t-^i-J: 5^3t^^<^ b7^4r#i-S 0 1 5 2 

OH, A^^tb/c^^f-^OSmod i:»2*l*WI3t:U 
M L 2 Wbwfil^^^ J: ?tc#&U 3fe 

fB#OS £ bT3fe^l&gtfl 2 1 0tcm^3i-^o wCD^f 
fOSli, *«3t«#OS B od t!B2Mad»i3tUML2 

/o tW^iS^tt^fc^iie (d-is) t£*H-.fc5 
h^-M*. C£)0l 6 (d-15) Sr#flHi"tutf, lf§8 

(C«fi8*ttfc*2tfg36ll ion* 
fc> ^8c^||^^^V^T^Lfc^{iJ^^i|iI^il 

assm 7 o&jbv^^jsk, 2i$(oytm (mi km 

20 1510-1OT2M1510-2) (D^m^^ 

x. *s<^ K«-g-SBBa.tj««ftaEisfs*s.od** 

IB l ^«fP3te3EW«fB l 2 0- lXt/»2^»3taE 
2 0-2-C«ft3fc*»S:2Sfi : 5i^SdS&o/t 

*njs»ffi©*a6«»4ii o i ^«5t*wasi 2 

ft**«<7>lHlft«r^j;<i-sri:tc:J:i9, 

in, »j*iS«*eaii-^#«««-s--csB3EW-t-sfc 
t^p xc^ai b v ^m«sPia3s^is t * § o - tttc#o r . 

ffit)teSo ^^(-. 2^(D3fel^i^St^, -t*t 

8«ffln?»e>ns««a5W«#s B od 

lc^k;*-^5r.^ds-c#5o * 1 0 <z>|Bffi»j|B-e 

fix 016 Sr#BBi-tttf J: 0 tc x Il*Il5l 
^ 0- 1 0#«*H«»2S v "Cfc 9, ^2*11 5 1 0- 
2 0»4l3fe«|jft»dS v + f 0 T*fc 5 t VXmm Lti 0 b 

^b, m 2^tmi 5 1 0 — 2 o*ig3teja«»i* v - f o 

[0 0 8 5] «±0#*J6»«BI^*3V>X, ^^>K 
50-1W15 0-2ttjftS!«^tt3fc«-i-Sri*»ai[ 

t% ytmiamMi o lmt*^ r^-n^w#o^<— 

50 ^Kfi-S-^r^n^/^^ ^^/ugeiftStL, mtio 
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fit. r^J: V$)V/t 

[0 0 8 6] £fc, ^MfI(^,5*^lfiiT* 
XteffitB^H) &JBV^T^*Slii:T*3< 0 tit, *Rfl 

m& t z tixwmmm sc«» b/cft-^ it^rt 

*>\ ±K*MH««Ht. BM^ftscaAttftfo £>9 

2£jfc<7>j£#as v ± f o ©KJc^axTi^ttftfcf* IE* 

-So 

[0 0 8 7] £fc. *^J6»ffi«;i«53ta6a«K«^, 

ureases r^t^ffi^* 5 0 $ 

[0 0 8 8] ft, -K^i^ntV^^l. 3 M m^ 


(21) #HWl 1-103288 

40 

♦HRfc^fSo 1. 5/imf©3tfffSrttfflt5 

^£-C\ 3t*f*I*(EDFA; Erbium DopedFiber Amplifier) 

[Bffiw«¥*KW] 

[[Hi] **K^»ico^l6^ffitc«-63teiSS«S«^> 

[02] 0 l K^-?-#aSg«3S«<z>SSB (a-l) - 
(d-l) K^ttSW-g-co*^ h7ASr«SWJc^U 

[0 3] **W^^2^^*^ffi{c«S3teaSS«36«© 

[0 4] 0 3 tC^-t-3teaSS«««<Z>»ffl (a™ 3) - 
(b - 3) ^ft^fi-^co;*^ h^A^m^(-^U 

[05] 3 ©iwiicf^^ft mm.^ 

[0 6] *38K<D»4(Z?^^«B^«53tea6S«»«<o 
[0 7] *«W^»5(DllJffi»«B(-«5*a&S«36«<z> 

[0 8] 0 7 ^^i-3tSIS«afi«©»» (a -7) - 
(f-7) fc:*3tt 5 h7ASr«A6i)l:^t 

[0 9] ft^-f/i^ffi? 1 0O»«B*«*Sr^i-^n y 
50 ^0T*£>S o 

[010] *IBWo»6^|ll6Jgll8{c:«53feaSS«K« 

[0 l l ] 0 1 0 tc^-T3fe^S<f ^gco^as (a-l 
0) - (f-10) ^*5JtS«#<Z>^^<^ b^A£r«5£ 

[012] *3BM<z?»7<7?safi»lB*-«S3tiSg«S« 

[013] ^mcoms(DmmMm^^ytm^mm& 

40 [014] ##8U<0 * 9 o%K«ffi(c«S3fciSSA%C 

[0i5] 0 (nmmi&mK&zytm&inm 

[0 1 6 ] 0 1 5 (c^-r3teas«»«os» ( a - 1 5 ) 
[017] «*fflv^6>^^Tv^fc^(^l3fciSS«*^to«fifc 

50 &7jki-zfv y?mxh& 0 
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41 

(mi 8] ^m^^nx^^z.m2%m^mmw(omf& 
i o i -ytmmms 

i i o-%M 

1 2 0"-^ffi3te*W» 

130, 7i o— ste^/v^ffls 

12 0-1 -mi^SlS^lEWSP 
1 2 0-2-"*2^ffl5te3EtBSB 


42 

5 1 0-"^— Kn ?/^3tj!S 

1 7 o-jsaasfias 

18 0 K^WSB 

i 9 o-T^^rn 

1 0 2"-3feSff^m 
1 5 0- 

1 5 0- l-»13te«»X*Sl5 
1 5 0- 2-»S6 2 3fc««*«8B. 
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